Up-regulation of P2X2, P2X4 receptor and ischemic cell death: prevention by P2 antagonists.
In the present work we examined the involvement of selected P2X receptors for extracellular ATP in the onset of neuronal cell death caused by glucose/oxygen deprivation. The in vitro studies of organotypic cultures from hippocampus evidenced that P2X2 and P2X4 were up-regulated by glucose/oxygen deprivation. Moreover, we showed that ischemic conditions induced specific neuronal loss not only in hippocampal, but also in cortical and striatal organotypic cultures and the P2 receptor antagonists basilen blue and suramin prevented these detrimental effects. In the in vivo experiments we confirmed the induction of P2X receptors in the hippocampus of gerbils subjected to bilateral common carotid occlusion. In particular, P2X2 and P2X4 proteins became significantly up-regulated, although to different extent and in different cellular phenotypes. The induction was confined to the pyramidal cell layer of the CA1 subfield and to the transition zone of the CA2 subfield and it was coincident with the area of neuronal damage. P2X2 was expressed in neuronal cell bodies and fibers in the CA1 pyramidal cell layer and in the strata oriens and radiatum. Intense P2X4 immunofluorescence was localized to microglia cells. Our results indicate a direct involvement of P2X receptors in the mechanisms sustaining cell death evoked by metabolism impairment and suggest the use of selected P2 antagonists as effective neuroprotecting agents.